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Roine et al. ('54) used rats, three, 9, and 22 weeks of age, to evaluate cow's milk and human milk. The human milk proved unsuitable for the rats, causing them to lose weight, whereas the feeding of cow's milk resulted in an average gain of 13.3 gm during the one-to two-week experimental period. Mortality was also higher among those rats fed human milk. The work of Scheunert and Sommers ('56) and others demon strates that the weanling and adult rat has a low tolerance for lactose and galactose as measured by growth rate and urinary excretion patterns. This could account for the poor performance on human milk since it contains approximately 57% lactose on a dry matter basis as compared to about 9% in rat's milk. These reports indicate that the rat is not a satisfactory laboratory animal for testing human infant formulas.
The pig can utilize lactose very efficiently as demonstrated by the work of Hudman ('58) in which lactose was found to be the carbohydrate of choice for the pig one to three weeks of age. The research reported herein was conducted to study the performance of baby pigs fed commercially prepared human infant diets as compared to those fed baby pig diets which had previously resulted in satisfactory weight gains and feed conversion. The ultimate objective was to determine if the baby pig could be used as a test animal for evaluating human infant diets.
EXPEBIMENTAL
Animals. Experiment 696. Sixty-four crossbred pigs aver aging 11.1 days of age and 5.8 pounds of body weight were selected and randomly allotted by weight within replication to the 8 ration treatments. The restriction was placed on the allotment that no two litter mates would receive the same treatment. A randomized block design in two replications was employed.
The pigs (4 pigs per pen) were housed in an insulated, concrete-block building with radiant-heated concrete floors. The room temperature was maintained at 70Â°F.and heat lamps were used to provide additional restricted space heating to maintain a temperature of 85Â°F. at a level of 5 inches above the floor. The lamps were raised weekly so as to reduce the temperature 5Â°F. per week and they were removed com pletely at the end of the third week.
Feed and water were provided ad libitum. Consumption records were kept twice daily for those pigs receiving the liquid milk diets and weekly for those pigs receiving dry diets. Weight records were taken weekly.
Experiment 758. Seventy-two crossbred pigs averaging 7.1 days of age and 6.3 pounds of body weight were selected and randomly allotted by weight within replication to the 8 ration treatments. Four replications of 4 pigs per pen were offered a dry meal pig ration, whereas two pens of 4 pigs each were offered each of the liquid infant diets. Management of the pigs and environmental conditions were maintained sim ilarly to those of experiment 696.
Rations. Experiment 696. Three commercially available milk formulas for infant feeding were selected for comparison with three previously tested baby pig diets. The infant formu las will be referred to as C, D and E (table 1). These formulas were reconstituted with water to provide isocaloric diets of 20 Gal. per fluid ounce and 2.7, 1.7 and 1.5% protein, respec tively. They were fed in liquid form as was the synthetic milk for baby pigs. Formula C was also tested in its dry form (Ci) and in an aseptic liquid form (C2). The three standard pig feeding regimens consisted of pre-starter diet, containing 40% dried skim milk, " Speer et al., '54) fed throughout the 4-week experimental period, the pre-starter fed the first week and then a starter fed the remaining three weeks (table 2) and a synthetic milk (Catron et al., '53) fed throughout the 4-week experimental period (table 3) . Since the common practice among pediatricians is to recommend supplementary vitamins and iron in addition to the regular formula, it was deemed desirable to fortify all diets with equivalent quantities of vitamins and trace min erals. All diets were supplemented with the same vitamins and trace elements, as was the pre-starter diet (table 2) .
The liquid diets were prepared twice daily and stored under refrigeration until offered ad libitum in galvanized poultry founts which were thoroughly cleaned and fresh milk added twice daily. The dry diets were offered in standard baby pig self-feeders. Water was withheld from the pigs receiving liquid diets until they had started drinking the liquid milk.
Experiment 758. The same three infant formulas used in the previous experiment were again selected and in addition, 4 other infant formulas were tested. Two were milk protein base formulas (A â€"3A% protein, B â€"2.7% protein) and the other two were soya protein base formulas (F â€"3.2% protein, G â€"3.1% protein). These formulas were reconstituted and fed in the manner described for the previous experiment. The previously described dry meal prestarter-starter regimen was used as the standard for comparative purposes. 814040155â€"â€"â€"â€"â€"â€"â€"â€"â€"â€"50â€"3,0001,0000.31.922.732.720100.53002281404015 ' 0.15% Trace mineral mixture, contributed the following amounts (mg) per pound of complete diet: Mn, 38; Fe, 48; Cu, 3.3; Co, 1.14; Zn, 55.65; Mg, 19.8; Na, 348 ; Cl, 537 . 1Vitamins and trace minerals were added in the same amounts (dry basis) as in the prestarter diet, exp. 696.
'Lederle Pro factor B (10 mg vitamin Bu/Ib.). figure 1 .
RESULTS

Experiment 696. A summary of the gains and feed (dry matter) required per pound of gain is presented in
As a whole, the performance in this experiment was quite satisfactory. Mild, yet transitory scouring (diarrhea) occur red in some of the pigs during the second to 4th week on experiment. The persistency or severity of scouring could not be associated with a specific ration treatment; however, the scouring was more prevalent among those pigs consuming liquid diets.
The most rapid gains were observed for those pigs fed the pig prestarter diet (24% protein) for the first week and then the starter diet (18% protein) for the following three weeks; however, gains on the other two pig diets and the liquid for mulas, C and C2,were quite satisfactory, with average 4-week gains ranging from 14.0 to 16.6 pounds. The pigs receiving formula C in dry form gained 11.1 pounds, and the gains for the pigs receiving formulas D and E were 8.0 and 9.5 respec tively.
The feed conversion data indicated that formulas C and C2 were the most efficient infant formulas. Formula D was more efficient than the dry pig rations. The synthetic milk diet for pigs was the most efficient with a feed conversion of 1.01 pounds of dry matter required to produce a pound of gain. Formula C, fed in dry form, was the least efficient; however, the conversion figure of 1.66 for this diet was quite satisfactory.
Experiment 758. A summary of the gains and feed re quired per pound of gain is presented in figure 2 . The gains made by the pigs fed the prestarter-starter diet were considerably less than that observed for the previous experiment. The reported data for this ration treatment represent the average of 4 pens of 4 pigs per pen, whereas the other observations represent the average of two pens of 4 pigs per pen. The reason for the difference in performance between the two experiments is unknown ; however, as can be seen from the figure, the average initial weight for these pigs was less than that for the other ration treatments. A covariance analysis of gains on initial weight indicated that gains were correlated with initial weight; however, adjust ments of the gains to equal starting weights did not appreci ably alter the relative performance on the various ration treatments.
Formulas A, B and C resulted in the most satisfactory per formance. Again, formula D was not as efficient in producing gains as was C, and formulas E, F, and G were successively less effective in promoting gains and efficiency of feed conver sion. The physical properties of formulas F and G could be par tially responsible for the poor performance of these diets. These formulas were much less soluble than the other for mulas, resulting in a separation of the liquid and solid phases. Even though these formulas were thoroughly mixed before being placed in the fountains for ad libitum feeding, a uni form distribution of nutrients was not maintained in the solution as it automatically fed down from the reservier into the feeding trough of the poultry fount.
DISCUSSION
Baby pigs performed well on formula C in each of the experiments, and the performance on formulas A and B was very satisfactory in experiment 758. This satisfactory per-formance was obtained without altering recommended proce dure for feeding the formulas other than supplementation with vitamins and trace elements. Although the vitamin and trace element fortification was more complete than usually recommended by pediatricians, it is realized that the need for such a complete fortification of the formulas was not established.
Previous research (Lewis et al., '55) has demonstrated that the baby pig does not perform satisfactorily on soya protein diets; thus the observation for the soya type diets, F and G, are understandable. In addition to the pig's inability to satisfactorily utilize soya protein, performance was also af fected by the physical properties of the soya formulas in that the solids were not completely and constantly maintained in a water suspension and as a result, the pigs did not have access to a uniform concentration of nutrients. The composition taken from the labels (table 1) did not list the proportion of each ingredient; thus a reason for the poor performance of formulas D and E can only be conjectured. The level of milk protein in these formulas was considerably lower than that of the other milk base diets. Also, the level of fat in these two formulas was much higher, thus the low level of protein, the high level of vegetable fat or the combination of the two could be responsible for the decreased rate of gain and in creased feed required per pound of gain.
These data would need to be corroborated with carefully controlled clinical studies and general observations with the human infant before definite conclusions could be drawn con cerning the baby pig's usefulness as a test animal in evaluat ing human infant diets ; however, these experiments do demon strate that the baby pig can biologically differentiate and eval uate human infant diets on the basis of growth rate and feed conversion.
SUMMARY
Two experiments involving 136 pigs were conducted to com pare the relative value of commercially available human infant milk formulas and previously tested baby pig diets as meas ured by rate of gain and feed conversion.
The one-to 5-week gains and feed conversion were quite satisfactory for the pigs receiving formulas containing milk as the source of protein when the protein levels were approxi mately 2.7 to 3.4% of the liquid diet (20 Cai. per fluid ounce). The feeding of formulas containing 1.7 and 1.6% protein and 3.4 and 3.5% fat, respectively, resulted in less rapid growth and required more dry matter per pound of gain as compared to the baby pig diets or the infant formulas containing 2.7% protein and 2.8% fat. The feeding of formulas containing soya protein at 3.2 and 3.1% resulted in lowered rate of gains and increased feed required per pound of gain, which is a reflection of the baby pig's inability to adequately utilize soya protein.
The baby pig shows promise as a test animal in biologically evaluating human infant diets, however these data need to be corroborated with carefully controlled clinical studies and general observations with the human infant.
